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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention conveys a work piece about the work-piece transport device which conveys a work 
piece using an adsorption means especially between presses within a press, it relates to the work-piece transport device of a 
suitable press. 
[0002] 

[Description of the Prior Art] Before, the transfer feeder which carries out sequential conveyance of the work piece between 
each processing station is installed in the transfer press equipped with two or more processing stations in the body of a press. 
This transfer feeder equips right and left with one pair of parallel transfer bars to the work-piece conveyance direction, and each 
transfer bar is making the long picture covering all processing stations. 

[0003] As a conventional transfer feeder, are indicated by JP,1 1-104759.A, for example, and according to this official report The 
transfer bar of one pair of right and left consists of one objects of the long picture covering all processing stations, and it can go 
up and down two or more adsorption implements at predetermined spacing freely in the work-piece conveyance direction to this 
transfer bar. And it prepares in a longitudinal direction (the clamp direction) and a cross direction (the conveyance direction) 
respectively free [ migration with a linear motor ], it faces conveying a work piece, and enables it to correspond to change of the 
clamp/unclamping direction of the work piece by said adsorption implement. 

[0004] Moreover, as for the transfer feed bar driving gear, according to [ as other conventional examples of a transfer feeder, 
there are some which were indicated by J P, 10-3 14871, A, for example, and ] this official report, migration of a transfer bar (feed 
bar of this official report) was enabled at the upper and lower sides and longitudinal direction, and migration of a cross direction is 
equipped with the feed carrier connected so that it may be restrained, and the feed unit to which longitudinal slide movement of 
the feed carrier is carried out with a linear motor. 

[0005] furthermore, as other conventional examples of a transfer feeder For example, are indicated by JP,7-73756,B, and 
according to this official report Two or more carriers are formed in the guide rail (equivalent to said transfer bar) which can move 
one pair of right and left up and down respectively independently and free [ migration ] with a linear motor to the work-piece 
conveyance direction. He is trying to convey a work piece by adsorbing a work piece with the work-piece maintenance means 
which equipped the diameter and this crossbar with the crossbar, and moving a crossbar along with a guide rail with said linear 
motor between the carriers which counter mutually across each processing station. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above-mentioned conventional 
transfer bar. Each transfer bar indicated by JP,1 1-104759.A and JP,10-314871,A really covering all processing stations consists 
of objects, and since the number of the driving sources of the direction of feed is one, each stroke adjustment of delivery for 
every process, a lift, and work-piece conveyance height (the so-called feed level) has a certain constraint. That is, about a 
delivery stroke, since the conveyance pitch (distance between processes) is fixed, metal mold must be designed so that the 
distance between processes may become equal. There is a problem that it becomes difficult to design the optimal metal mold 
which took the interference curve etc. into consideration for the reason. Moreover, since it is between each processing station 
and must be made equal also about a lift or work-piece conveyance height, the optimal metal mold design suited or is difficult for 
this. Moreover, the transfer bar indicated by JP,7-73756,B is constituted so that two or more carriers can run by himself 
independently with a linear motor, respectively, but since the transfer bar (guide rail) really covering all processing stations 
consists of objects like the above, it has the problem that the lift stroke adjustment and the work-piece conveyance height for 
every process cannot be adjusted. 

[0007] This invention is made paying attention to the above-mentioned trouble, and aims at offering the work-piece transport 
device of a press which can perform easily work-piece conveyance from which adjustment of the delivery stroke for every 
process according to an individual is enabled, and the pitch between the processing processes which adjoined differs. Moreover, 
adjustment of a lift stroke and work-piece conveyance height according to an individual is enabled for every pair of a lift beam, 
and it is also making into the purpose to offer the work-piece transport device of a press which can design the optimal metal 
mold. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In the work-piece transport device of the press with which the 1 st 
invention conveys a work piece between presses within a press in order to attain the above-mentioned purpose At least one pair 
of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and were prepared free 
[ vertical movement ] in parallel with the work-piece conveyance direction, At least one carrier formed in each lift beam movable 
along with the longitudinal direction of this lift beam, It constructs across horizontally between the subcarrier prepared in the 
carrier migration direction movable with the linear motor along with the guide prepared in said carrier, and said one pair of 
subcarriers which counter mutually, and is considering as the configuration equipped with the crossbar which established the 
work-piece maintenance means in which work-piece maintenance is possible. 

[0009] According to the 1 st invention, since the subcarrier was independently prepared in the carrier migration direction free 
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[ migration ], the delivery stroke of a crossbar longer than the work-piece conveyance direction delivery stroke of a carrier 
simple substance is realizable by being able to set it as arbitration, the migration length, i.e., the work-piece mileage between 
services, of a crossbar, and making a subcarrier offset to the abbreviation mid gear of a carrier by addition of each stroke of a 
carrier and a subcarrier. Therefore, prepare in the lift beam of the long picture covering all stations, and the carrier of each other 
is made to connect, also in the work-piece transport device in which each carrier was made to carry out the same stroke by the 
same motion by one feed driving means, a subcarrier can adjust a feed stroke and work-piece conveyance from which the pitch 
between the adjoining processing stations differs can be performed easily. Moreover, by driving a subcarrier with a linear motor, 
since lightweight-izing and a miniaturization can do a work-piece transport device, in also being able to make small capacity of 
other driving sources in a work-piece transport device, and there being also few manufacturing costs and ending, the chatter of 
the bar at the time of deactivation and inching can be stopped, and the endurance of each part of work-piece equipment can be 
raised. Furthermore, since improvement in the speed by the linear motor and high location precision-ization can be attained, even 
when there is a part where the conveyance pitch between processing stations is longer than others, it can follow enough and can 
respond to high-speed operation of a press. Furthermore, the elevating length of a work-piece maintenance means and a 
crossbar and the conveyance direction delivery stroke can be independently set up for every lift beam by dividing a lift beam, 
respectively. For this reason, since the elevating length of said crossbar and the conveyance direction delivery stroke can be 
adjusted for between [ every ] adjoining processing stations and the timing of a delivery motion can be changed, work-piece 
conveyance which balanced metal mold for between [ every ] processing stations can be set up. Moreover, the vertical direction 
home position (feed level) for every processing station can be set as the location corresponding to metal mold. Consequently, the 
optimal metal mold can be designed. 

[0010] Moreover, the 2nd invention is set to the work-piece transport device of a press which conveys a work piece between 
presses within a press. At least one lift beam whose vertical movement has been arranged in the center of abbreviation of a 
longitudinal direction to the work-piece conveyance direction, and was enabled in parallel with the work-piece conveyance 
direction outside press working of sheet metal. At least one carrier formed in said lift beam movable along with the longitudinal 
direction of this lift beam, It is considering as the configuration equipped with the subcarrier prepared in the carrier migration 
direction movable with the linear motor along with the guide prepared in said carrier, and the work-piece maintenance means 
which was formed in said subcarrier and in which work-piece maintenance is possible. 

[001 1] According to the 2nd invention, instead of at least one pair of lift beams prepared in right and left to the work-piece 
conveyance direction in the 1 st invention, it is the configuration which has arranged at least one lift beam in the center of 
abbreviation of a longitudinal direction, and while the effectiveness as the 1st invention that it is the same such even case is 
acquired, the configuration of a work-piece transport device is made simple, and it can miniaturize. 

[0012] Moreover, at least one pair which the 3rd invention counters mutually among said carriers in the 1st invention is equipped 
with the subcarrier which constructed across said crossbar horizontally, and is taken as the configuration which constructed 
across the direct crossbar horizontally between the carriers of other pairs which counter mutually. 

[0013] According to the 3rd invention, the location in which a subcarrier is prepared among two or more carriers may be decided 
and constituted according to magnitude, such as the need for the degree of freedom of a metal mold design, and the need for a 
big delivery stroke, and can set work-piece mileage between services as arbitration by the delivery stroke of only a carrier, and 
stroke addition of a carrier and a subcarrier, respectively. For example, the conveyance pitch between processing stations may 
be larger than the conveyance pitch between other processing stations, and one pair of carriers equipped with the subcarrier 
which constructed across the crossbar horizontally which counter mutually are formed in the conveyance area between the 
processing stations where that conveyance pitch is large in this case. Since a bigger delivery stroke than the conveyance area 
between the processing stations of the others which formed by this the carrier which constructed across the crossbar 
horizontally directly can be set up, the optimal metal mold design is attained. Moreover, cost can be reduced according to need 
by forming one pair of carriers which equipped only the lift beam corresponding to a processing station required in this way with 
the subcarrier which constructed across the crossbar horizontally and which counter mutually. 

[0014] When a carrier moves the 4th invention to the edge of a lift beam in either the 1st invention thru/or the 3rd invention, the 
guide which guides said subcarrier is considered as the configuration projected in the migration direction of a carrier from the 
edge of a lift beam. 

[0015] According to the 4th invention, when a carrier moves to the edge of a lift beam, a subcarrier and a crossbar can be moved 
to the location exceeded in the way outside the carrier migration direction from the edge of a lift beam. While work-piece mileage 
between services can be set up and process planning becomes easy by this, without being restrained by the die length of a lift 
beam, the die length of a lift beam can be constituted short Moreover, even when two or more lift beams are arranged to a serial 
at a longitudinal direction and the contiguity section of the adjoining lift beams is located in the center of abbreviation of a 
processing station (metal mold), a crossbar can be certainly moved in the center of abbreviation of a processing station. 
[0016] In the work-piece transport device of the press with which the 5th invention conveys a work piece between presses 
within a press At least one pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, 
and were prepared free [ vertical movement ] in parallel with the work-piece conveyance direction, At least one carrier formed in 
each lift beam movable along with the longitudinal direction of this lift beam, The subcarrier prepared in the carrier migration 
direction movable along with the guide prepared in said carrier, Construct across horizontally among said one pair of subcarriers 
which counter mutually, and it has the crossbar which established the work-piece maintenance means in which work-piece 
maintenance is possible. When a carrier moves to the edge of a lift beam, the guide which guides said subcarrier is considered as 
the configuration projected in the migration direction of a carrier from the edge of a lift beam. 

[0017] According to the 5th invention, even if the driving means of the subcarrier in the 4th invention is not a linear motor, when 
migration of a carrier is made to follow using a pulley and a belt and a subcarrier is moved, without having a driving source original 
with the case of a servo motor drive, or a subcarrier, for example, the same effectiveness as the 4th invention can be acquired. 
[0018] In the work-piece transport device of the press with which the 6th invention conveys a work piece between presses 
within a press At least one lift beam whose vertical movement has been arranged in the center of abbreviation of a longitudinal 
direction to the work-piece conveyance direction, and was enabled in parallel with the work-piece conveyance direction outside 
press working of sheet metal, At least one carrier formed in said lift beam movable along with the longitudinal direction of this lift 
beam, The subcarrier prepared in the carrier migration direction movable along with the guide prepared in said carrier, When it has 



JP/2003-205330,A [DETAILED DESCRIPTION] 

the wortf-piece maintenance means which was formed in said subcarrier and in which work-piece maintenance is possible and a 
carrier moves to the edge of a lift beam, the guide which guides said subcarrier is considered as the configuration projected in 
the migration direction of a carrier from the edge of a lift beam. 

[0019] According to the 6th invention, instead of at least one pair of lift beams prepared in right and left to the work-piece 
conveyance direction in the 5th invention, it is the configuration which has arranged at least one lift beam in the center of 
abbreviation of a longitudinal direction, and while the effectiveness as the 5th invention that it is the same such even case is 
acquired, the configuration of a work-piece transport device is made simple, and it can miniaturize. 
[0020] 

[Embodiment of the Invention] Below, with reference to a drawing, the operation gestalt of this invention is explained at a detail. 
First, a transfer press is explained based on drawing 1 - drawing 4 . Drawing 1 is the whole perspective view showing typically the 
transfer press with which this invention is applied, and drawing 2 is the front view of this transfer press, and is drawing showing 
the operational status of a transfer feeder. Moreover, drawing 3 and drawing 4 are the flat-surface sectional views and side 
elevations of this transfer press, respectively. 

[0021] In drawing 1 and drawing 4 , a transfer press 1 arranges the press unit 2 of plurality (this operation gestalt four) by which 
the modularization was carried out along the work-piece conveyance direction, is constituted, and is equipped with the 
processing stations W1-W4 corresponding to each press unit 2. The transfer press 1 is equipped with the controller 3 as a 
control means which has the control panel and control panel which are not illustrated, the ingredient feeder which is not 
illustrated, and the transfer feeder 10 grade which mentions a detail later. Now, in this transfer press 1, let left-hand side in 
drawing into the conveyance upstream of a work piece 1 1 , and let right-hand side be a conveyance lower stream of a river. 
[0022] Each press unit 2 which constitutes a transfer press 1 has with the slide 5 with which it connects with the crown 4 with 
which the slide driving force transfer device was built in through plunger 5A at said slide driving force transfer device, and upper 
metal mold (not shown) is attached, and the bed 6 with which bolster 6A in which the Shimokane mold (not shown) is attached 
was prepared. In addition, the usual bolster fixed to the moving bolster or the bed 6 can be used for bolster 6A. 
[0023] Between the adjoining press unit 2 and 2, by plane view, right and left are countered toward the work-piece conveyance 
direction, and one pair of aplite 7 and 7 is set up by the maximum upstream of the work-piece conveyance direction, and press 
unit 2 edge by the side of the lowest style, respectively. In each aplite 7, the tie rod 8 which connects firmly said crown 4, a bed 
6, and aplite 7 has penetrated in the vertical direction. Moreover, as shown in drawing 1 and drawing 4 , each slide 5 is driven by 
the slide mechanical component 20 which has the flywheel 22 grade by which a rotation drive is carried out by the Maine motor 
21 formed every press unit 2 and this Maine motor 21. 

[0024] The controller 3 is equipped with arithmetic units, such as a microcomputer and a high-speed floating point unit, controls 
each lift driving means, the carrier driving means, and the work-piece maintenance means of mentioning later, and drives a 
transfer feeder 1 0 while it controls each slide mechanical component 20 and drives slide 5. This controller 3 is equipped with 
generalization control means 3E which generalizes and controls W1-W4 control-means 3A which controls the slide mechanical 
component 20 for every press unit 2, respectively - 3D, and such W1-W4 control-means 3A - 3D. Each W1-W4 control-means 
3A - 3D have the function equivalent to the control means of a common independent press, control the corresponding slide 
mechanical component 20 of the processing stations W1-W4 regardless of other slide mechanical components 20, and drive each 
slide 5 independently. Generalization control means 3E is controlling W1-W4 control-means 3A corresponding to each slide 5 - 
3D according to each slide motion which suited a work-piece processing procedure and it, controls the slide mechanical 
component 20 of the processing station (W1-W4) corresponding to each control means 3A-3D by this, and carries out the 
synchronous drive of each [ slide 5 ]. Moreover, the controller 3 is equipped with T1 - the T-four control means 3F-3I for 
controlling a transfer feeder 10. and T1 - the T-four control means 3F-3I are controlling four feed units 12 mentioned later, 
respectively. 

[0025] Next, a transfer feeder 10 is explained. A transfer feeder 10 carries out sequential conveyance of the work piece 1 1 
processed at each processing stations W1-W4 at the downstream within the conveyance area T1 set as the downstream of the 
last processing station (here W4) for the adjoining processing station W1 - W4, respectively - T four, and consists of drawin g 2 
and four feed units 12 arranged in the conveyance area T1 - T four, respectively as shown in 3. 

[0026] Each feed unit 12 is equipped with the following. That is, it has the lift beams 13 and 13 whose vertical movement of one 
pair of right and left horizontally estranged so that it might be arranged in parallel along the work-piece conveyance direction and 
might not interfere with a slide motion probably was enabled. The lift driving means which has the lift shaft servo motors 1 4 and 
14 and supporter material 14a by which is attached in the lift beams 13 and 13 and a vertical drive is carried out with said lift 
shaft servo motors 14 and 14 is prepared in the upper part of the lift beams 13 and 13 of one pair of these right and left, and 
vertical movement of the lift beam 1 3 drives by outputting a control signal to each lift driving means from T1 corresponding - the 
T-four control means 3F-3I. Moreover, carriers 1 5 and 1 5 are formed in the lower part of each lift beam 1 3 and 1 3 free 
[ migration to the longitudinal direction of the lift beam 1 3 ]. Between the lift beam 1 3 and the carrier 1 5, it has the carrier driving 
means which has the linear motors 16 and 16 (refer to drawing 6 ) which drive each carrier 15 to the longitudinal direction of the 
lift beam 13, and carrier migration is controlled by outputting a control signal to each carrier driving means from T1 corresponding 
- the T-four control means 3F-3I. 

[0027] Furthermore, subcarriers 30 and 30 (it mentions later for details) are formed in the lower part of each carriers 15 and 15 
free [ migration to the longitudinal direction of the lift beam 13 ], respectively, and the linear motors 31 and 31 as a subcarrier 
driving means which drives a subcarrier 30 in the migration direction of a carrier 15, i.e., the longitudinal direction of the lift beam 
13, so that it may mention later for details are formed between the carrier 15 and the subcarrier 30. The crossbar 1 7 is 
constructed between said subcarrier 30 prepared in the carriers 15 and 15 of one pair of right and left which counter mutually, 
and 30, and the work piece 1 1 is formed in the vacuum cup equipment to which it can stick in a predetermined number part (this 
operation gestalt four places) by the crossbar 17 as a work-piece maintenance means 18. The control signal is inputted into the 
work-piece maintenance means 18 for every crossbar 17 from T1 corresponding - the T-four control means 3F-3I, and, thereby, 
actuation of adsorption is controlled. 

[0028] Next, a subcarrier driving means is explained to a detail based on drawing 5 and drawing 6 . Drawing 5 is the front view of 
the subcarrier driving means of this operation gestalt, and drawing 6 is the right side view of drawing 5 . As shown in drawing.5 
and drawing 6 , a linear motor 16 is arranged along the work-piece conveyance direction between the lift beam 13 and the frame 



3/6 s<— *? 



4/6 v 



19 of a carrier 15, and the linear guides 27 and 27 are arranged in the both sides of this linear motor 16 along the work-piece 
conveyance direction, guide-rail 27a of each linear guide 27 — the inferior surface of tongue of the lift beam 13 — moreover, 
guide member 27b of the linear guide 27 is attached in the top face of said frame 19, respectively, and guide member 27b is being 
engaged free [ sliding ] in the condition of having hung to guide-rail 27a. With each linear motor 16, each carrier 15 can run by 
himself now independently along with the linear guide 27. primary coil 1 6a which constitutes said linear motor 1 6, and the 2nd 
order — a conductor (it consists of a ferromagnetic or a permanent magnet) — among 1 6b Either either to the lift beam 1 3 side 
by having laid another side to the carrier 1 5 side so that it may counter with said one side, and inputting a control signal from 
each T1-T-four control means 3F-3I corresponding to primary coil 16a It can be made to run a carrier 15 at arbitrary rates along 
with the linear guide 27 now. 

[0029] Moreover, between the frame 19 of a carrier 15, and the frame 32 of a subcarrier 30, a linear motor 31 is arranged along 
the work-piece conveyance direction, and the linear guides 37 and 37 are arranged in the both sides of this linear motor 31 along 
the work-piece conveyance direction, guide-rail 37a of each linear guide 37 — the inferior surface of tongue of the frame 19 of a 
carrier 1 5 — moreover, guide member 37b of the linear guide 37 is attached in the top face of the frame 32 of a subcarrier 30, 
respectively, and guide member 37b is being engaged free [ sliding ] in the condition of having hung to guide-rail 37a. When a 
carrier 1 5 moves to the longitudinal direction edge of the lift beam 1 3, this guide-rail 37a is attached so that it may project in the 
method of the outside of the carrier migration direction rather than the longitudinal direction edge of this lift beam 1 3. Moreover, 
each subcarrier 30 can run by himself now independently along with the linear guide 37 with each linear motor 31. primary coil 
31a which constitutes said linear motor 31, and the 2nd order — a conductor (it consists of a ferromagnetic or a permanent 
magnet) — among 31b To the frame 19 side of a carrier 15, either has laid any or another side at the frame 32 side of a 
subcarrier 30 so that it may counter with said one side. It can be made to run a subcarrier 30 at arbitrary rates along with the 
linear guide 37 by inputting a control signal from each TI-T-four control means 3F-3I corresponding to primary coil 31a now. 
[0030] Next, actuation of the subcarrier driving means of the above-mentioned configuration is explained. If a carrier 1 5 drives 
with a linear motor 1 6, a carrier 1 5 will move to the longitudinal direction of the lift beam 1 3. Moreover, if a subcarrier 30 drives 
with a linear motor 31, a subcarrier 30 will move in the migration direction of a carrier 15. By this, to a carrier 15, a subcarrier 30 
will be offset further and will be moved. Therefore, the movement magnitude of a crossbar 17 becomes a thing adding each 
movement magnitude of a carrier 15 and a subcarrier 30, and can control the location of a crossbar 17, i.e., the conveyance 
location of a work piece 1 1, by controlling the movement magnitude of a carrier 15 and a subcarrier 30 to the specified quantity, 
respectively. 

[0031] Here, with reference to drawing 2 and drawing 3 , the conveyance approach of the work piece 1 1 by the transfer feeder 10 
of the above configurations is explained. First, in the conveyance area T1, if processing at the processing station W1 is 
completed and slide 5 starts to go up, the carrier 1 5 of the lift beam 1 3 in a predetermined height location will be moved towards 
the edge by the side of the processing station W1 along with the lift beam 1 3 with a linear motor 1 6. When work-piece mileage 
between services is filled only with the migration length of a carrier 1 5 at this time Although a subcarrier 30 does not have the 
need of making it setting up and moving to the work-piece conveyance direction abbreviation mid gear of a carrier 1 5 When 
work-piece mileage between services is not filled only with the migration length of a carrier 1 5 (i.e., when the location of the 
processing station W1 is in the method of outside [ edge / of the lift beam 1 3 ]) It is made to move so that the predetermined 
distance offset of the subcarrier 30 may be carried out with a linear motor 31 at the processing station W1 side rather than the 
work-piece conveyance direction abbreviation mid gear of a carrier 1 5. Thereby, a subcarrier 30 and a crossbar 1 7 move to the 
abbreviation mid-gear (see subcarrier 30A and crossbar 1 7A which were shown with two-dot chain line in drawing 2 and drawing 
3 ) upper part of the processing station W1, respectively, and move vacuum cup equipment (work-piece maintenance means 18) 
to the work-piece adsorption location of the processing station W1. Next, the lift beam 13 is dropped in this location, and a work 
piece 1 1 is adsorbed. 

[0032] Then, while raising the lift beam 1 3 and moving a carrier 1 5 to the edge by the side of the downstream W2, i.e., a 
processing station The predetermined distance migration of the subcarrier 30 is made to carry out in the direction of a lower 
stream of a river as well as a carrier 1 5 if needed like the above-mentioned. Predetermined distance offset is carried out at the 
processing station W2 side rather than the work-piece conveyance direction abbreviation mid gear of a carrier 1 5. A subcarrier 
30 and a crossbar 1 7 are moved to the abbreviation mid gear (see subcarrier 30B and crossbar 1 7B which were shown with the 
two-dot chain line in drawing 2 and drawing 3 ) of the processing station W2. Thereby, vacuum cup equipment (work-piece 
maintenance means 1 8) is located in the work-piece release location of the processing station W2. And the lift beam 1 3 is 
dropped in this location, and a work piece 1 1 is released. Subsequently, the lift beam 1 3 is raised, and inside [ the inside where 
the slide 5 of the processing station W2 does not descend completely ], i.e., before press working of sheet metal in the 
processing station W2 is started, a carrier 1 5 is returned to the abbreviation mid gear of the conveyance area T1 so that a 
subcarrier 30 and a crossbar 1 7 may not interfere with a slide 5 metallurgy mold. 

[0033] Then, if processing at the processing station W2 is completed, a crossbar 1 7 will be moved by migration of the lift beam 
13, a carrier 15, and a subcarrier 30 in the conveyance area T2 as well as the feed unit 12 of the conveyance area T1. And like 
these, by driving each feed unit 12 similarly in conveyance area T3 and T four, work-piece carrying in by all the conveyance area 
T1 - T four and taking out are performed, and it sends out to the product taking-out equipment which finally is not illustrated 
from conveyance area T four. In addition, in fact, migration of a carrier 15 and a subcarrier 30 is not performed after the lift beam 
13 has stood it still, but it is performed in the midst of vertical movement of the lift beam 13. By carrying out like this, efficient 
conveyance can be performed in the coincidence drive of a driving shaft, and working speed (operation stroke number) can be 
enlarged. 

[0034] Next, the effectiveness by this operation gestalt is explained. 

(1) In the transfer press which has two or more processing stations One pair of lift beams 13 and 13 which corresponded for 
between [ every ] adjoining processing stations, respectively are met in the work-piece conveyance direction. In parallel And 
prepare free [ vertical movement ] and the carriers 1 5 and 1 5 driven along with the longitudinal direction by the predetermined 
driving means (the above-mentioned operation gestalt linear motor 1 6) with each lift beam 1 3 and 1 3 are formed. Furthermore, 
subcarriers 30 and 30 are formed in these carriers 1 5 and 1 5 respectively free [ migration to the longitudinal direction of the lift 
beam 13 ]. And the crossbar 17 which it is made to drive these subcarriers 30 and 30 with linear motors 31 and 31, and 
established the work-piece maintenance means 18, such as vacuum cup equipment, between one pair of subcarriers 30 which 
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counter/ and 30 was constructed. For this reason, the delivery stroke of a crossbar 17 can be adjusted for between [ every ] 
processing stations by controlling the migration length of the carriers 1 5 and 1 5 which corresponded for between [ every ] 
processing stations, respectively, and subcarriers 30 and 30. Also in the transfer press with which the conveyance pitches 
between adjoining processing stations differ by this, respectively, work-piece conveyance can be performed certainly, therefore 
the die length of a transfer press line can be short designed the optimal as compared with the former which in such a case 
arranged the total conveyance pitch with the maximum conveyance pitch, and was designing it. Moreover, since a direct work 
piece can be conveyed to the next processing station, without establishing an idle station in the part of aplite even if it is the 
transfer press with which aplite exists between processing stations, the die length of the transfer press line of the whole 
including all processing stations can be shortened. 

[0035] (2) Since the elevating length of the lift beam 1 3 and the delivery stroke of a crossbar 1 7 can acjjust for every processing 
station, respectively, the delivery motion of a work-piece maintenance means and its timing can be adjusted for every processing 
station. Moreover, the home position (feed level) for every processing station can be set as the location corresponding to metal 
mold. Consequently, work-piece conveyance corresponding to metal mold can set up for every process, and the optimal metal 
mold design can be performed. 

(3) Since linear motors 16 and 31 constitute the driving means of a carrier 15 and a subcarrier 30, respectively, the configuration 
of a carrier 15 and a subcarrier 30 becomes simply compact and lightweight-izing and a miniaturization can do a work-piece 
transport device, capacity of other driving sources in a work-piece transport device can also be made small, and there are also 
few manufacturing costs and they end. Moreover, by lightwetght-ization of a work-piece transport device, the chatter of the bar 
at the time of deactivation and inching can be stopped, and the endurance of each part of work-piece equipment can be raised. 
Furthermore, since improvement in the speed by the linear motor and high location precision-ization can be attained, even when 
there is a part where a conveyance pitch is longer than others among two or more processing stations, it can follow enough and 
correspondence in high-speed operation of a press is attained. 

[0036] (4) Although the subcarrier 30 which constructed across the crossbar 17 horizontally is formed in each carrier 15 in the 
above-mentioned example For example, it responds to magnitude, such as the need for the degree of freedom of a metal mold 
design, and the need for a big delivery stroke. A desired location may be decided [ from ] among two or more carriers 1 5, a 
subcarrier 30 may be formed only in this carrier 1 5, and work-piece mileage between services can be set as arbitration in this 
case, respectively by the delivery stroke of only a carrier 1 5, and stroke addition of a carrier 1 5 and a subcarrier 30. If it is on 
practical use and explains, the conveyance pitch between processing stations may be larger than the conveyance pitch between 
other processing stations. For example, at the processing station (W1) of the maximum upstream of a transfer press, since blank 
material is processed, as compared with the metal mold dimension after degree process, the dimension of metal mold becomes 
large and the conveyance pitch between a processing station (W1) and a processing station (W2) becomes larger than the 
conveyance pitch between the processing stations after degree process. In this case, one pair of carriers 1 5 equipped with the 
subcarrier 30 which constructed across the crossbar 1 7 horizontally which counter mutually are formed in the conveyance area 
between the processing stations where that conveyance pitch is large. Since a bigger delivery stroke than the conveyance area 
between the processing stations of the others which formed by this the carrier 1 5 which constructed across the crossbar 1 7 
horizontally directly can be set up, the optimal metal mold design is attained. Moreover, cost can be held down to necessary 
minimum by forming one pair of carriers 1 5 which equipped only the lift beam 1 3 corresponding to a processing station required in 
this way with the subcarrier 30 which constructed across the crossbar 1 7 horizontally and which counter mutually. 
[0037] (5) When a carrier 1 5 moves to the longitudinal direction edge of the lift beam 1 3, constitute so that guide-rail 37a of the 
linear guide 37 which guides the subcarrier 30 prepared in the carrier 1 5 may exceed in the method of the outside of the carrier 
migration direction rather than the longitudinal direction edge of said lift beam 13. Thereby, a crossbar 17 can be moved to the 
location exceeded to the method of outside [ edge / of the lift beam 1 3 ]. For this reason, even when the contiguity section of 
lift beam 13 comrades which arrange and adjoined two or more lift beams 13 in the work-piece conveyance direction on the 
abbreviation straight line is focusing on the abbreviation for a processing station, work-piece conveyance to the metal mold 
location of the center of abbreviation of this processing station can be performed certainly, and constraint with a conveyance 
pattern is lost. Moreover, since work-piece conveyance can be carried out corresponding to various ingredient feeders and 
product taking-out equipment, without being restrained by the conveyance direction die length of the lift beam 1 3 even when an 
ingredient feeder or product taking-out equipment has been arranged at the upstream or the downstream of a processing station, 
respectively, for example, the degree of freedom of process planning of a transfer press line goes up. 

[0038] In addition, although the above-mentioned operation gestalt showed the example using the linear motor 16 as a carrier 
driving means, as it is not limited to this, for example, is shown in drawing 7 ? the pinion 42 by which a rotation drive is carried out 
with a servo motor 43, and the rack 41 attached in the longitudinal direction of the lift beam 13 are meshed, and you may make it 
drive a carrier 1 5 with a servo motor 43, or power transmission devices, such as a ball screw, may be used. 

[0039] Moreover, with the above-mentioned operation gestalt, although the lift beam 1 3 is divided for every process, it may divide 
the lift beam 13 for every two or more processes. In this case, two or more carriers are formed on one lift beam 13, and work- 
piece conveyance between each processing station is made to perform. 

[0040] Moreover, prepare in the lift beam of the long picture covering all stations, the carrier of each other is made to connect 
like before, and the delivery stroke of a crossbar can be adjusted for every processing station by preparing a subcarrier in said 
carrier also in the work-piece transport device in which each carrier was made to carry out the same stroke by the same motion 
by one feed driving means. By making a subcarrier drive with a linear motor furthermore, the increment in weight of a work-piece 
transport device can be suppressed to the minimum. 

[0041] Furthermore, with the above-mentioned operation gestalt, although the lift beam 13 is parallel to the work-piece 
conveyance direction, and makes a pair to a longitudinal direction and is prepared in it, like drawing 8 , drawing 9 , and drawing 
10 , it may not be made into a pair but may be arranged in the center of abbreviation of a longitudinal direction. In this case, the 
lift beam 13 is arranged so that the press-working-of-sheet-metal area between slide 5 and bolster 6A may not be started, and a 
crossbar is moved from lift beam 13 edge by the migration stroke of a subcarrier up to a processing station abbreviation core. In 
addition, although drawing 8 , drawing 9 , and draw ing 10 are the cases of the Tandy press line, this work-piece transport device 
may be used for a transfer press. 

[0042] In addition, when a carrier moves to the edge of a lift beam, about the configuration which the guide which guides said 
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subcarrier has projected in the migration direction of a carrier from the edge of a lift beam, it does not matter even if the driving 
means of a subcarrier does not need to be a linear motor, and you may be other driving means and it is the configuration which 
follows to migration of a carrier, without having a driving source original with a subcarrier. Drawin g 1 1 shows the example in which 
a subcarrier follows. In drawing 1 1 R> 1, a pinion shaft is prepared in the abbreviation center section of the side face of a carrier 
15 free [ rotation ], and the pinion 54 is attached in the outside edge of this pinion shaft. The pinion 54 has geared on the rack 51 
prepared in the side face of the lift beam 13. The pulley 81 is attached in the other end of a pinion shaft Moreover, it is prepared 
in the longitudinal direction (that is, work-piece conveyance direction) order both ends of the lift beam 1 3 of a carrier 1 5 free 
[ rotation of pulleys 82 and 82 ], and said pulley 81 and pulleys 82 and 82 are looped around the endless-like belts 83, such as a 
timing belt. The subcarrier 30 is attached in the pulley 82 of order, and the endless-like belt 83 between 82, and the 
predetermined tension is given to this endless-like belt 83 by the tension pulleys 84 and 84 prepared near the pulley 81 order. By 
this configuration, a subcarrier 30 follows to migration of a carrier 1 5, and moves along with the longitudinal direction of the lift 
beam 13. 

[0043] As explained above, this invention does the following effectiveness so. 

(1) The lift beam whose vertical movement was enabled by the lift driving means was prepared in parallel along the work-piece 
conveyance direction, the carrier was formed in this lift beam free [ migration ] along with that longitudinal direction, and the 
subcarrier is further prepared in the carrier free [ migration ] with the linear motor along with the longitudinal direction of a lift 
beam. For this reason, since the timing of delivery motions, such as every lift beam, a lift stroke for every pair of each lift beam, a 
delivery stroke, and a feed level, can be adjusted, respectively, even when it is the transfer press with which conveyance pitches 
differ between processing stations, work-piece conveyance can be carried out certainly. Therefore, work-piece conveyance 
corresponding to metal mold can be set up, and the optimal metal mold design can be performed by this. 

(2) A work-piece maintenance means becomes more movable in the location offset to the method of the outside of the carrier 
migration direction than the mid gear of a carrier by attaching a subcarrier in a carrier free [ migration in the carrier migration 
direction (the work-piece conveyance direction) ], and attaching the crossbar which established the work-piece maintenance 
means or the work-piece maintenance means at this subcarrier. When between the aajoining lift beams has estranged by this and 
the center position of a processing station is located in the estranged location, or when the maintenance location by the work- 
piece maintenance means with the time of carrying in of the work piece in the same processing station (metal mold) and taking 
out differs from the migration location of a crossbar, work-piece conveyance can be performed certainly, without receiving 
constraint in the die length of a lift beam. 

[0044] (3) Since the configuration of a carrier and a subcarrier becomes simply compact and lightweight-izing and a 
miniaturization can do a work-piece transport device by constituting the driving source of a subcarrier from a linear motor, 
capacity of other driving sources in a work-piece transport device can also be made small, and there are also few manufacturing 
costs and they end. Moreover, the chatter of the bar at the time of deactivation and inching can be stopped for a work-piece 
transport device by lightweight-ization, and the endurance of each part of work-piece equipment can be raised. Furthermore, 
since improvement in the speed by the linear motor and high location precision-ization can be attained, even when there is a part 
where a conveyance pitch is longer than others among two or more processing stations, it can follow enough and correspondence 
in high-speed operation of a press is attained. 

(4) Cost can be reduced according to need by forming one pair of carriers which equipped only the lift beam corresponding to the 
conveyance area for which a bigger delivery stroke than the conveyance area between other processing stations is needed with 
the subcarrier which constructed across the crossbar horizontally and which counter mutually. 

(5) Since a crossbar can be moved to the location exceeded outside this edge when a carrier moves to the longitudinal direction 
edge of a lift beam, connection with the ingredient feeder or product taking-out equipment formed, for example in the upstream 
or the downstream of a processing station, respectively becomes easy, and the degree of freedom of process planning goes up. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the work-piece transport device of a press which conveys a work piece between presses within a press At least one 
pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and were prepared free 
[ vertical movement ] in parallel with the work-piece conveyance direction (13), At least one carrier formed in each lift beam (13) 
movable along with the longitudinal direction of this lift beam (1 5), The subcarrier prepared in the carrier migration direction 
movable with the linear motor (31) along with the guide (37) prepared in said carrier (15) (30), The work-piece transport device of 
the press characterized by having the crossbar (17) which constructed across horizontally among said one pair of subcarriers 
(30) which counter mutually, and established the work-piece maintenance means (18) in which work-piece maintenance is 
possible. 

[Claim 2] In the work-piece transport device of a press which conveys a work piece between presses within a press At least one 
lift beam whose vertical movement has been arranged in the center of abbreviation of a longitudinal direction to the work-piece 
conveyance direction, and was enabled in parallel with the work-piece conveyance direction outside press working of sheet metal 
(13), At least one carrier formed in said lift beam (13) movable along with the longitudinal direction of this lift beam (15), The 
subcarrier prepared in the carrier migration direction movable with the linear motor (31) along with the guide (37) prepared in said 
carrier (15) (30), The work-piece transport device of the press characterized by having the work-piece maintenance means (18) 
which was formed in said subcarrier (30), and in which work-piece maintenance is possible. 

[Claim 3] At least one pair which counters mutually among said carriers (15) in the work-piece transport device of a press 
according to claim 1 is the work-piece transport device of the press characterized by constructing across a direct crossbar (17) 
horizontally between the carriers (15) of other pairs which are equipped with the subcarrier (30) which constructed across said 
crossbar (1 7) horizontally, and counter mutually. 

[Claim 4] The guide (37) which guides said subcarrier (30) when a carrier (15) moves to the edge of a lift beam (13) in the work- 
piece transport device of a press according to claim 1 to 3 is the work-piece transport device of the press characterized by 
having projected in the migration direction of a carrier (15) from the edge of a lift beam (13). 

[Claim 5] In the work-piece transport device of a press which conveys a work piece between presses within a press At least one 
pair of lift beams which it has been arranged to the work-piece conveyance direction at right and left, and were prepared free 
[ vertical movement ] in parallel with the work-piece conveyance direction (13), At least one carrier formed in each lift beam (13) 
movable along with the longitudinal direction of this lift beam (1 5), The subcarrier prepared in the carrier migration direction 
movable along with the guide (37) prepared in said carrier (15) (30), Construct across horizontally among said one pair of 
subcarriers (30) which counter mutually, and it has the crossbar (17) which established the work-piece maintenance means (18) 
in which work-piece maintenance is possible. The guide (37) which guides said subcarrier (30) when a carrier (15) moves to the 
edge of a lift beam (13) is the work-piece transport device of the press characterized by having projected in the migration 
direction of a carrier (15) from the edge of a lift beam (13). 

[Claim 6] In the work-piece transport device of a press which conveys a work piece between presses within a press At least one 
lift beam whose vertical movement has been arranged in the center of abbreviation of a longitudinal direction to the work-piece 
conveyance direction, and was enabled in parallel with the work-piece conveyance direction outside press working of sheet metal 
(13), At least one carrier formed in said lift beam (13) movable along with the longitudinal direction of this lift beam (15), The 
subcarrier prepared in the carrier migration direction movable along with the guide (37) prepared in said carrier (15) (30), It has 
the work-piece maintenance means (18) which was formed in said subcarrier (30) and in which work-piece maintenance is 
possible. The guide (37) which guides said subcarrier (30) when a carrier (15) moves to the edge of a lift beam (13) is the work- 
piece transport device of the press characterized by having projected in the migration direction of a carrier (15) from the edge of 
a lift beam (13). 
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UT»»*Br=l«W»=RI+fc*^*^gTfc, 21* 

r=»Br*WEi »a>*^*^yTiBic«unL. ?— ^ 

fatWRtt^-^flWt^RSRltfc^ PX/N-t £<S 
a.. 'J7A<U 37 he— A(DMJffl*-e»MLfcfirlc. 
StTSB-9-^^'JT***-f K-T**V Kli U7h e— A(D 

[OO 1 7] »5»IHI::<fc*^ m4^B^|z^tf§-9-^ 
**U7<DKB*»*<U-7* — *T?fe<T** 
-9— tR^—- 5re»<D»$. fc§lMW^VU7ag(D 
■M«*»fcri=. ?-'Jt^h$ttfflLt^U7 
<DWBlcfl£tt*-t4-r-9-^*^ «J 7£*£»*1±*:»^lcfc 

[00 1 8] «6Imhi*. ^uxrtxii^uxM-e?— 
$nto^< <tt 1 *a>u ? he-Ai:. may? he 

-AKK'J 7 he-A<Dft**fiHc»-3T*BRTIBI=R 
l**:'J>fc< 1 ^v«J7i:, mB**'J7l::Rl-f 
f>tt/-*V Kir»o-C*^UT»B*lfi|l^»Bor«6^R 

*«5U ^^'J7*<U 
7he-AO«8*-C»iLfcB»l:, 'J 7 

t^v k-t**v Kttu^ he— A(offigB^s>**y7 

[0019] neftwiz&zk. msftmztert&v- 
^»a*fpifc»LSfir=Rr+fc*ft< 1 ^<D'j^ h 

e— A<7)ftt>yir % ££;£fta>iB§**lC'>fc< 
0)»J7he-AfElLfci*'Cfty, CCD 

[0 0 2 0] 

h^vx^T^uxiroiNri^e^-r^o 0 11*. *^§bj 
A<BfflS*t* h^>x^T^ux^^W(cjfv-r±<**» 
#tn-cfcy. S2ii(^ h^>x^T^ux(DiE®Ei-e. 
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m3 % milt. *tL?Hf5\ h^>X^T^UXO)¥@05T 

m m ct ifm ® fc £ 0 

[0 0 2 1 ] U 1 . B4lZfcl\-C\ h7>X77^UX 
II*. ^E^JL-MbSFtlfc** (**l6»«i-ei*'4o) 

flirt* frcjsy. S^b^z^ h2ic*ri£L/c2rax;* 

¥8i LTOp> hP-73, BSLttlvftHttttS 
A<ffll^.&tfCl^4o l>*. CCD h7>X7?^UX 1 [c 

[00 2 2] h7>X77^l/XlSMf^^UX 
3.-^ h2l*. X^*< KBM*ea««IA<rti«$*Lfc^ 

ft(t6*l4X^-f K5fc, A<»yf* 
lt&tl«#JU^» 6 A*<Rlt&tLfc'<? K6 ^flSxTL^ 
So ftfc. 7f^UX£6 A|Cf*A— tf>^7tOUX$. XI* 
* */ K 6 ir S *ifci!S<D7tOUX 9 £ m 4 c <h tfT* 

[0 0 2 3]»»t*?UXa-7h2 l 2Ht, 9- 

«ri=»«Lr i»o>T^-f h7, 7*<*;h-ehAR* 

*lTl>3 0 -f h7|*3fC[*. HfjfB>?^0>4. "< 

y K6fecttf77"7-f h7saafcins*r*4»-rp'> k 

8*<JiT75ftl:::B®LTl^o *fc. HI. SKlC^f 
ckdlc. ^ft^tUDX^-f K5I*. h2 
•fcRlt&flfc^-f:^— * 2 1 . &tfI5>-f>^E-$ 

^-f KUS2 otBljf^o 
[00 24] =i> hP-7 3li, -7-f ^nn>tfa.— £ 

y, ^4x-6tL(DX^< KBM02 0S*|»LrX7>f K 

s^igift^rs^^fr. «a5-r**ti'p*ta)u^ hem* 

7>X777^-^1 OJEit^^tfe^o CCD 3 
>hP-7 3lt &^L/Xa-7 h2SOX7^ KEU 
02 OStftftlWtiWI ~W4»]ttl#Bt3 A-3 
Dt, C n b (DW 1 - W 4 |g 3 A - 3 D f«fi& L 

T*J»-r4ttS#J»*S3 Et^tU^o -tft-ftl 
©W1-W4«»fR3A-3Dlt HttttftiWHl^U 

xf-va>wi -W40X7-f KE»g&2 o£ffeox 
^-T KKM8P2 oirJnH«|c»JffliL. *X7^K5$* 

JteTriBifi-r^o ste©jffli^is:3 ei*. 7— ^ttx^wa 

^-tttlca^Lfctti-PttOX^-f Kt— i >a Xcj&C 
TftX^-f KSlCSWT&WI ~W4#jffi]^fS:3 A~3 



D*i«BPLTl3y. -4xir*y 3 A~3 D|C 
ttl&Lf-flQXX^— va > (W1-W4) (0X7^f KB 
M«2 0*iW»Lr. §X7-f K5^±«H»Bit 

So *fc % 3> hP-73ll h7>X777-<~yi 
0£tWf 4fctf>(0T 1 ~T 4*J^1^|S3 F-3I$t 
TtTfcy. T1-T4(MB3F-3Ili»at«4 
O07<-KaZ7 hi 2***l-f*lfSl)»Ln^*o 

[0025] ;;fc[c. h^>X37r — y 1 oiroi^T 

KMt4. h7>X777-f-?10lt MlXf- 

*>a >wi -W4T^nx^nfc r 7— ^7 1 Bflrr* 
luixf-va>wi -W4f B 1[rloXRO , I^xx 
■r— >a > (ccr*l*W4) ©TSKffllir-ttL-PtLKS* 

tUrffi&X'JTT 1 - T4rt-CTSMl=H«i»ia-r** 
©Tfcy, 02, 3 ir^f cfc 5 f3$£&X 'J7T1-T4 
rtlC^+t-?tlffiB**lfc4-D<D7>r— Ki- 'V h 1 27: 

flirt £4vci*«. 

[0 0 2 6] — K^L-^ h 1 21*. J5iT0)t*<D* 

iriES£*i. ^7-f Kt-vg^tflLW^ 

3? ht-A1 3, 1 3£«*.-Cl^* 0 Z(Dtt1tt<Di) 
7 h tf— A 13, 13 0)±»|CI4 % 'J 37 htt-9— Tt^E— 
^14, 14t, »j7he-A13, 13l=R5t$tL. 
OTIS U 37 htt-9— tf^— ' SM 4, 1 41^^-3 T±T|BKJ 

**i«3d#SM* i 4 a t **rr 4 y 37 h^ia^fstfisit 

bttrfcy. Mt^T 1 ~T 4mW^&3 F~3 1 & 

6*ti**ia>'j7 hiEift^©ic$ijffljfi^-^ai73rsc<h 
rccfcyy^he— ai 3a>JiTMA<KMaF*i*o 

"ttl?*UD 'J 37 h e— A 13, 13 (DTSBICI*. ^-v 'J 
715, 1 5*<y 37 htf— A1 3(Ddl^7al6]lC^i|)^tt 
lcRlt6*t-Cl^4o l J7ht-Al3t + t l J715i: 
OFbIIcI*. -t+l-f+KD^-V U71 5^'J7h fcf— A 1 3 

o>**75rp]icK«i-r*y-7*— ^ 1 6, ie (06# 
t 1 ~t 4$ij®)¥£S;3 F-31 ^6*ti^*i0)*-vy r 

[002 7] Sblr. ft*V'J7 1 5, 1 5(7)T$PIC 

i*. *tL-en-9-^*^y73o. 30 (B«ffli*«a-r 

4) A<U7ht-A1 3 0)ft**lRllC»«iettfC»l+P> 

tixfcy. t^'j7i sw+^ur 3 o^a>Nif= 
i*. Bffl(*«a-r*«koic-s-^4-^y7'3 os+^u t 

1 S0>&mJ5fa-rUt>*> 1 ) 7 he— A1 3<D«*75IfIIC 

|gKi^i>^3^^-v y uro y -t^e-^ 3 

1.31 A<Klt«b+tTl^«o SlMC^tfSl-r^Ti^ 1 >PfCD 
+^U715. 1 5lcSltfcKTSH"th^*-vyT3 0. 3 
0Mfr(i^PX/<— 1 7 35<*»StiTj3y. ^PX/<- 
1 7 [CI*. 17 — 1 8 t Ltv «X(*r7-<7 1 
1 ^RJrS^^RFf (**Jfi^«-e(*4ttBr) T*«»oTtt«: 
/n^zl— A* *y3^B#KI*£;h,Tl^o ^&^px/^— 
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*trc«fcy»*(DfMii35<«iiw**i*«*:5ir&ori^*o 

[0 0 2 8] 15, S6frSoa>T. t^+^'J 

(D*«JliH-e*4o 15, 16lz^£5lc. 'J7hf 
— A1 3i+^'J71 5CD^U— A1 9 ta>BBlC7 — ^ 

-f K2 7, 27^LT^I>o &'J-7*VK270 
*V K U-^ 2 7 a li U 7 h t-A 1 3 *fc 
*)-TJi<< K2 7<D*V K*M*2 7 bl*H?Ita^U— A 1 

7 b i±*v k u-ju 2 7a \z&m Lfcttffl-eiBtteftir 

*^'J71 5tf'jz7*-f K2 7i:®oraiLrSS 

he-Al3llc, t^3|i3W»*ttlWB-*4:»lfll"r* 
J:5 + V , J7 1 5ffliJ|CffiaLTtey. 1*a-fJU6a 
Ic»j6-T*#t 1 -T4SWS3 F~3 I ^6MM 
****** cfc|c«fcy % ^«J71 5$'J-7*V K 

2 7f=»orff«fta«T?j6tT*1±*CtA^T?#*cfc5 

[00 29] *fc, ^'J71 5<D?U— A1 9 
+ V'J730(D7 U— A3 2 £0>Pi!]lC[i7 — £ifej£»|6] 
i:iBot'j27*-: $* 3 1 £EKU C<D'J—7*— * 

3 1<DSgfflUC7-^JftiS*lRll3;tiorU-T*V K3 
7, 3 7$ERLtL^ 0 #U-T*V K3 7(D*V K 

;U3 7 ali^r-V'JT 1 507I/-A1 9CDTSIC. 
*fcU-T#-f K3 7<0*V K«M*3 7 bf**^*-v 'J 
73 OCD37U— A3 2 <7>±® iC-ttt-fjhJft y ttlf 6*LT 
fc y . *V K»*t 3 7b K U— ;U 37a IC^M L 

fr«^T**gl)S«E[C^^LTt>^o C<D*VKU-JU3 
7 afi. +t'J7 1 5*<'J ? hf— A1 3<DS#*IS]JS 
»lc»»LfcB*l:: % S'J7he-A1 3<Dft^fflsJffi 

* y u 7»»*ipj^icaaj-r 4* d icia y no- 

tUD-fr ^'J73 0*'J -7 K 3 7 o X 
LT&j6T?#5*3lc£:-3-Cl*4o BtTlE U -7^E — £ 3 
lSa«ni*3^^3 1ai, 2&mi* (3i«14«: 
XI**&Hffi«fr&fc<5) 3 1 b^CDd*). ivftlfr- 
^li^--V'J7 1 507L/-A1 9ffliJ|r, iN-rn^ffe^l* 
8MB-* <t ^f6]-T 4 J: 5 "9- ^^r -V »J 7 3 O (D ;7 L>— A 3 
2#J(Z^,|SLT*>y. 1^n>r^3 1 alC^t^#T 

1 - T4fiifR3 f-3 I £ A *rr*:: 

if^cfcy. ^^■V'J7 3 0S'J~7*V K3 7tt:»o 



[0 0 3 0] ±Eia^^+t'J7BKi¥Ra) 

fMttSiawr*, 'j -7^—* 1 eicj:y*^U7i 5 

3d<Il^ti4<!:, +VJ7 1 5I*'J ? h fcf— A 1 3<D« 

^^fsii^sb^^o «j-7^e-^ 3 i iz&yy-y 
■J7 1 5<D»»*rai=*Hi-r«. cniccfcy. tf-^-v 

•J 7 3 Oli^-V'J 7 1 SI^LT* VD\ZiTV*.v hLT 
^ftt-^CtlC^^o Lfc^ot, <7PX/<— 1 7W 
llim'J7 1 5Mt^V'J73 0O&^liJ 

anjtLfctc&^fcy. ++'J7 1 5^Lt;+>-^-v»j7 3 

0(D»»**-t-*L-e*tBT^*fr«JW-r*c:tl^«fcy. ^ 
PX/\-1 7(Dfi«-rttfc*»'7— ^ 1 1 a)»36tt«S*J 

[0031] :ct\ 12. l3S#iir, JU-ta>c*: 

T. iJQIXf -y 3 >W 1 T?0*DX^7 L, x^-r K 
A1 3(7)^-^7 1 5$ U — 7^— £ 1 6lcj:y 'J7h 

tf— A1 3lc^otinxxf- va >wi «<DSB»^ini 

730im'J71 5<Z>r7 — ^»iSI*|pJIIIS**ffi«rz» 

U7 1 5©»11lEJif£Ct-ei*aifc**lftL^»*. ■*-»*> 
*»iDIXf- v 3 >W 1 (Dfii^ U 7 h t'-A 1 3 0)$% 

Wcty *^*fc**»*irf* % 'J-7^e— ^ 3 1 izcfey 

«JFV'J7305^'J71 SCD^ — ^aSiH^fSlBg^ 
*<4Ic); y tHOlXf-^ a >w i «irW£BIJIt:*-:7-fe 

v hr**3ic*«*«. cttfccfcy, t^vj7 

3 O&tf^PX/*— 1 7fi-?-nf^XXf~V3>W 

1(7)BS4i^(ie (12. m3^<K>-^mmv7rsLtzv-y 

^U7 3 0AS^PX/\-1 7AJ#I) -t*lC» 
ML. /^zL-JU±yZf^m <7-^«»*»1 8) * 

c^ffiit U 7 h e-A 1 3 STB* 9-* 

1 1 £i»3rf &o 

[0 0 3 2] CCD^. U7 he— A1 3£±»*ti\ * 

^^-V U 7 3 O y 7 1 5 £ [5] C < TStt^filfcBfS 

■<fey t*DXX^-v3>W2ffliJ{ZRFr^g§8t^-^-fe^ h 
*-yrT. t^t'J730S^PXA-1 7^iJDXX 

t 1 — va >W2C0B§^^iiM (12. 13 4=C7)X^^ 

t^L fcf^V 'J 7 3 0 BSl/^ PX/\- 1 7B$# 
R) lc^S!i*i±4 0 C^ic^y. /^a-A**^|tI 
{ r J — 1$k$f^®L 1 8) Sioixf- >W209~ 

^fl?tt<i®ic-(iM*-yr4o fit, z<7)fig-ey ^ htf 
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-ai 3^Tm^itxr?-^ 1 1 £ttr. jfcivc, tun 

|C % O^U^XX^— va >W2T*<7>:7UX^X;b<|ifl«S 

7 3 0M^PX/\-1 ltf7.=7-( K5*4BfcT*L 
fcl^^C »2|X'JTT 1<DBS**(4arc^r^UT1 

[0 0 3 3] J^T. ADXXf — V 3 >W 2 "C(7)}JDX£< 
M7Lf:b, ftSlxiJTT 2-CtJftaixiJTT 1 (D^-f 
-K^--^ h 1 2t^\mz. *)Z? ht-Al 3. ^-V'J 
71 S^tf"*^-^ 73 OCO^KllCcfcy ^PX/<— 1 
7£^S}2-t±3o fit, Ztl^>i:fsi«|CLT»a6xiJ 
7T3, T4lr^>lNTt. ftlf*lO)7-<-KaZ7h 

i 2*B*icjB»-r«ctr. 4t©taiu7Ti- 
T4-ea)9-^»A, »U£mv fMfcwi-iiHKSxy 
TT4^&H*L&^»a«ttsi«w^isyai-ro * 

<. 'J 7 ht-A1 3<D±T»0>«*ICfroTl**. - 

[0034] *jt«»»rc<i:*»aiSKeH"r*. 
(D »»a>*Dxx^— i >3>**-r* h^>X^T^ 

*l»J£Lfc 1 *M>U 7 ht-Al 3. 13 $9- 

(D'J7ht-Al3, 1 3lc-tO)***|Siir>ftorHf^ 
O^K^IS (±E*lfi^«-ei*y-T ; E— * 16) ir* 

^'J715, 1 4r-V'JT 3 0, 3 0£^*l^X 

'J7h tf-A 1 3 0)*#*BJlr»»afiElc»(t. 
^+^U730, 3 0*"J -7^— £ 3 1 , 3 11:^: 
ytt»Tf*<fe5lcL. »flt4l»W^U7 3 

o. 3or B n^ /<*A-A*?7mra£o>'7— 

to. ftjraxx^— i/g^HSJc^n-ftiaiSLfc+^y 
715. 15»lf*^'J73 0, 3 OC0^»5§?lt$- 

•jw-r^d^rzcty. ^px/\-i7oiuxhn-^ 

*fc. Jraxx^r— va ^Rgc^^-r h*<# 
hcDgu^irr-f K^xf-va >£Ritrf^ *<D*ix 

X^r-va>'Mt}$'7— ?£»2!-e£§a>T*. iADix 



[0 0 3 5] (2) ttlXf-'>3 ij7Ht* 
— Al 3<Z>^ff£X hP-^SWPX/<-1 7 

6 y — v a lsRlf*<D$ << S= >^^«IXf-v a 
>§(7>Jf£<iS (7>f-KU^) **fil=*ftofctt 

(3) *t'J71 5. *?^'J7 3 0(DBiWt* 

tt^tiy-r^— * 1 e, 3 1 iCcfcy«jjtLri*«fc 

ElIO)Slt^S<-C§, «iaxht'>4<tt 
to *fc. •7-^»i5iS«a>ii*ftic«ky. safhttt 
fc«fctf^MB#0>/*— (Dtftf y c<h#-e£. r 7- 

fc. y— r^— *lcfe*Jtaft. Ktt««S<bA<lB*i* 

[0 0 3 6] (4) ±l3*Hfi«t?I*. 
«SLfc^+^'J7 3 0$&^ , J7 1 5irttltTl* 

x hp- ^(D^tt^cD^^^icj^cr. aa©*tu 

7 1 5<Z)rt3&^HrSla>ta:«S»«>rR*^yTl 5fro> 
^^'J73 0JKittt<k<, :o»^t'J7 

1 5 <Dft(Dj£ yx HP- »tf*tU7 1 5£-fr:7* 

vU730(ox hp— ^mwccfey-ttfettffjtic^— 

f-v3 >F B loa5iilt 0 ^^A<te<7>*axx-x-va >IHa> 
77?i/XOi±3BKDlnixf- va > (WD t? 

i*. ^^>^*ra)ttxs-r«(D-e. *xaja»(D*M-+ 
i^ictk^Lr. #fio!>-+3**<*#<ay, ioixf-v 

a> (WD (b^IXT-va > (W2) M<09tSk\f^ 
Tit. *XSia»^XX^r--i/a>H(Z)«ftSe^^ct 

ixf-va >F B 1(Z>Sfti£xy 7fcli % £px/<— 17£ 

mm l 'J73 0 *«5tfc5LMc»rar * i ** 

©*t'J7 1 5£iSlf£ 0 ZiltCfcy* £PX/<— 1 7 
*lt»«ia5Lfc*^y7'1 5S-|ftltfcft6CDADXX^— 
3>FlO)^x'j7c*:n, *#fcaiyx hP—*£R 
5gr*#£(7>-e. H«*BKH-*<WftJ:ttft. *fc. c 
5 l:M^IXf-y a >(:>PtC5t4 U7h tf— 
A1 3|C<D*K ^7PX/<— 1 7 £ttgBLfc-*:?**y7 

3 o SfiSK.t-Si>ir*fifii-r4 1 tta)** y T i 5 

'a) o 

[0037] ( 5 ) ^r-^ y T 1 5^'J7h tf— A 1 3 <T> 



(8) 



«8H2 003-205330 



*?+^U73 0*#-f K-T*U— T#-f K3 7(D^V 
K U~;U 3 7a A<fllS U 37 h tf — A 1 3 (D«**|fi]iB« 

LT^^o Z*U=£y % ^DX/\-17j'J7ht-A 
1 30)4gg|5cfey t^^-/<LfriifilC»l!i$1±-6C 

-A1 3H±(D»»fflA<JtaXX^— 5/3>(DIB8*i(>lcfc 

* fc*» * *t * c t <c < ^aa>*r«tt««iB^« Amu 

SWc^jslt^— ^»as-c**a)-c. h^>X37r3? 

[0 0 3 8] ±R9mB&V* *-*U7Mb^R 

»£S*ff\ «^^S7|C^r^5l^-7K ; E-^ 4 3 
T*\BL&mWl2tlZ> 2 U7 h fcf — A 1 3 CD 

«**iai=*y«itfc^v^4 1 * 

t-*43l=J:y^'J71 5£iEU)-f £<*;?|CL-Ct 

[0 0 3 9] ±&mmxmT*l*. U7Kt-A1 

3li#xSSI^»WLTl^43&<. aHil«i:'J7 he 
— A1 3£#IULT*>J:l>o -<£>*§^> -*fl)'J7htf 

[0040] *fc % ^^COcfc^l^. 4xf- *sa>lzt> 
tzZ&RO)*)? htf— AfcKlf. 4r*'J 7*SlM::ii» 

i o©7 -r - KIl**T?#*v U 7fflB-*- 

V, ^PX/\- <7)iHyX hP-^^&ADXX^— V3 > 
•KMST?**. $bl:^t»J7S'J-7^t 

[004 1] Sbl:> ±E*«E»JB-C. 'J7he-A1 

Tl£lt£>*lTl^7!)<. 08. 09fccfctf01 0<D<fc5 
|C. »lC-fr-rS**|pl<OIB**lcE«Lrt J:L^o CCD 

X^-C K5 £/tf;UX$ 6 A<7>r B 1<7)^UX*DX^ig 
lr^3b^ftl>cfe5r=U 37 ht-A1 3£I2ML. 'J 37 h 
t-A1 3fll3Sl^*DXX-x— v3>B5*ib*T?l*. +>-3? 
4VJ7^1X hP-^|::J;oT*PX/<-£*£Ij!j£ 

fcfc. 08. 09fc£t/01 OI4£ >f^UX7 
-r>0)»*-Cft*A<. C<D7-^»i£3£B£ h^>X37 



[0042] &fc\ *t'J7A<U7 he-Acaaga^-c? 

'J 37 h t— A<0«KM*&** 'J T<D&W}J5falz3Zth Lt 

i^tSricfciilL-a*. *?**y7a>«»¥«*«u-7 
e^*>5 4j&<»yf*(tt>*i-ci*5 0 e~7i->5 4f£. 

U3?he-A1 3a>«ffllzR(tfc^^^ 5 IICBg^L-C 

btlt^^o &tz. ^'J71 5(D'J 3> ht-Al 3(0 

^-'J8 2, 8 2 3b<@»afircKlt&tt. WTE^— U 8 
1W^-'J 8 2, 8 2(Z^-f SV^^U h3¥<Z>»Stt 
^l/h8 3*<#g$Ht^^o SfS0^-U8 2, 82 

BB<D*M«^;uh8 3ici*^^+^ur 3 o*<»y#it 
t)^rfcy. 3f-y s i<Diw*ifi«icH(+fc^>*>3> 

3?-'j 8 4. 8 4T*l£&^#^;Uh8 3|C^5t<D^>V 
3>£#*_Tl^ 0 ZO>fl|jj)ifC<fcy. ^^V'J73 0 
I*. **U7 1 5<D»»irtt»)U U^htf— A13(D 

[0 0 4 3] \ck±.&tf®Ltz£5\Z % **Mr**<D<fe3«: 

(1) 'J 37 HH»*»lzJ:y±T«lWllBtLfc"J 37 he 

e— Afr*o>*^*iRiir»oT»»aaic*^ y 7$s 
it. ^bic^r-vy^icy ^ he-A(7)^^ia](c;^or 
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